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Description 
DOUBLE-ENDED GROUNDING BOLT 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/00114 
filed 23 January 2002 which was published in English pur- 
suant to Article 21(2) of the Patent Cooperation Treaty, 
and which claims priority to Swedish Application No. 
0100562-8 filed 20 February 2001. Both applications are 
expressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The present invention relates to a grounding element for 
making possible an electrical connection between a struc- 
tural element and an electrical terminal of the type dis- 
closed in EP-0641944-A1, and having U.S. equivalent 
5,442,133, the disclosure of which is expressly incorpo- 
rated herein by reference. 



Background 

[0003] There are a number of different known ways of connecting 
a ground connection to, for example, the frame of a 
heavy-duty vehicle. 

[0004] Ground connections on vehicles do not normally create 
any problems. Grounding points are mounted in produc- 
tion in a sufficient number at predetermined positions on 
the vehicle so that all the equipment which is series- 
mounted, or can be ordered as manufacturer-specific op- 
tional equipment, has a prepared grounding point. The 
grounding points normally consist either of a grounding 
plate where flat pins or ring shoes can be mounted, or of 
a bolt where ring terminals can be attached. Grounding 
plates can, for example, be screwed or riveted to the 
chassis, and the bolt can consist of, for example, a spot- 
welded pin bolt. 

[0005] An example of a spot-welded pin bolt is known through 
EP-0641944-A1, where a pin bolt for grounding purposes 
in series production is described. The described pin bolt is 
provided with a welding projection, an intermediate sec- 
tion and a threaded rod part. A nut is mounted on the rod 
part. The pin bolt is spot-welded rigidly to the vehicle and 
left untreated. The vehicle is then surface-treated and 



subsequently, in order for it to be possible to mount the 
grounding terminal, the nut is slackened off. This ensures 
that there is no paint on the contact surfaces to the 
grounding terminal. 
[0006] on the other hand, problems associated with ground con- 
nections arise for constructors who mount optional 
equipment on heavy-duty vehicles. When this optional 
equipment is mounted, the frame of the vehicle has been 
surface-treated. It is therefore not possible in a simple 
manner to use the methods referred to above in order to 
create a grounding terminal. As there are so many differ- 
ent types of equipment and combinations of equipment 
which can be retrofitted on heavy-duty vehicles, it is nei- 
ther possible nor desirable to standardly equip the vehicle 
with grounding points for all possible variants of optional 
equipment. 

[0007] The most usual way of providing a grounding point for 

optional equipment on a heavy-duty vehicle is to attach a 
grounding plate to the vehicle. This is often carried out on 
the frame of the vehicle. A grounding terminal can then be 
fixed to this grounding plate. In most cases, the ground- 
ing plate is screwed on, using either a self-tapping screw, 
a through-bolt or a bolt in a hole tapped in the frame. The 



grounding plate can also be riveted on. Another way of 
providing a grounding point is to spot-weld a pin bolt to 
the frame. 

[0008] Although the abovementioned methods of retrofitting a 

grounding point function technically, they all have a num- 
ber of disadvantages. 

[0009] it is important that the grounding plate has electrical con- 
tact with the frame. In order to ensure reliable electrical 
contact, the contact surface between the grounding plate 
and the frame must be well cleaned of paint, corrosion- 
inhibiting coatings and other insulating materials. This 
terminal connection must then be protected so that it 
does not subsequently begin to corrode. Moreover, the 
attachment of the grounding plate must be sufficiently 
mechanically strong that it can take up the forces which 
act on it. 

[0010] | n order to achieve sufficient strength and for the ground- 
ing plate not to rotate, a grounding plate needs to be at- 
tached by two spaced apart fastening elements. As it is 
desirable to use existing hole groups, this results in the 
grounding plate being relatively large. At the same time, it 
can be difficult to find a free hole group. Sometimes new 
holes have to be made which is time-consuming. 



[0011] Neither self-tapping screws nor a bolt screwed into a hole 
tapped in the frame afford sufficiently great strength. A 
frame element on, for example, a truck has different 
thickness depending on the type of truck and location on 
the truck. At its thinnest, a frame element may measure, 
for example, 7 mm, which provides too small an attach- 
ment area for these fastening elements to provide suffi- 
ciently strong attachment. This results in the electrical 
contact being unreliable. Furthermore, existing holes can- 
not be used for these types of fastening element, but new 
holes have to be prepared by hand. 

[0012] Expensive and complicated equipment is required in order 
to rivet the plate on, and it is often difficult to reach using 
a riveting tool. The use of through-bolts is time- 
consuming and thus costly. Spot-welding pin bolts to the 
frame also requires expensive and complicated equip- 
ment, and electrical equipment on the vehicle has to be 
disconnected during spot-welding, which is time- 
consuming. 

[0013] As far as all these methods are concerned, the overriding 
problem remains of having to remove paint and other in- 
sulating materials from the contact surface, which is la- 
bor-intensive as the frame has undergone many different 



surface treatments. 
Summary of Invention 

[0014] A n objective of the invention is, therefore, to provide a 
grounding element which makes possible an electrical 
connection between a structural element and an electrical 
terminal, which can be mounted in as simple, rapid and 
inexpensive a manner as possible, and whichoccupies lit- 
tle space while at the same time results in as reliable an 
electrical terminal as possible. 

[0015] | n a t least one embodiment, the invention takes the form 
of a grounding element that comprises a first portion, a 
second threaded portion and a central section which con- 
nects the first portion to the second threaded portion, and 
where the first portion, the second threaded portion and 
the central section are centered along a common central 
axis and where the central section has a contact surface in 
the plane where the central section is connected to the 
second threaded portion. The objective of the invention is 
achieved by virtue of the fact that the first portion is pro- 
vided with a thread and that the central section comprises 
a portion with at least one projecting ridge. 

[001 6] By way 0 f the exemplary embodiment described above, a 
grounding element is provided that can be mounted in a 



simple manner, for example in the frame of, for example, 
a heavy-duty vehicle, so that electrical contact is estab- 
lished between the frame and the grounding element. The 
ridges create the electrical contact, on the one hand, by 
cutting through paint and other surface coatings on the 
frame, and on the other hand, by deforming the mounting 
hole so that metallic contact is brought about between the 
grounding element and the frame. A grounding terminal 
can then be mounted on the grounding element. The ad- 
vantage of this is that a reliable grounding point is ob- 
tained in a simple, inexpensive manner. 

[0017] | n an advantageous first development or aspect of the 

grounding element configured according to the teachings 
of the invention, the central section comprises (includes, 
but is not limited to) a truncated cone, the tip end of 
which is connected to the first threaded portion. The ad- 
vantage of this configuration is that greater tolerances of 
the mounting hole can be accepted while retaining the 
electrical contact. 

[0018] | n an advantageous second development or aspect of the 
grounding element configured according to the teachings 
of the invention, the central section comprises a disk- 
shaped portion. The advantage of this configuration is 



that the grounding element can also be used as a fasten- 
ing element, for example, to beams or brackets. 
[0019] | n an advantageous third development or aspect of the 

grounding element configured according to the teachings 
of the invention, the thread on the second portion is de- 
formed. The advantage of this configuration is, on the one 
hand, that the electrical contact between the threaded 
portion and the nut is better and, on the other hand, that 
the friction between the threaded portion and the nut in- 
creases so that the nut can no longer vibrate loose as eas- 
ily. 

[0020] | n an advantageous fourth development or aspect of the 
grounding element configured according to the teachings 
of the invention, the contact surface which connects the 
central section to the second threaded portion is provided 
with one or a number of projections. The advantage of 
this configuration is, on the one hand, that the electrical 
contact between the contact surface and the electrical ter- 
minal is better and, on the other hand, that the electrical 
terminal is prevented from rotating during mounting. 

[0021] in an advantageous fifth development or aspect of the 

grounding element configured according to the teachings 
of the invention, the edge of the disk-shaped portion is 



designed with at least two parallel surfaces. The advan- 
tage of this configuration is that the grounding element 

can be held in place or rotated by a tool. 
Brief Description of Drawings 

[0022] The invention will be described in greater detail below 
with reference to illustrative embodiments shown in the 
accompanying drawings, in which: 

[0023] pig. 1 is an assembled, side elevational view showing a 
first embodiment of a grounding element configured ac- 
cording to the present inventive teachings; 

[0024] pig. 2 is an assembled, side elevational view showing a 
second embodiment of a grounding element configured 
according to the present inventive teachings; 

[0025] Fig. 3 is an assembled, side elevational view showing a 

third embodiment of a grounding element configured ac- 
cording to the present inventive teachings; 

[0026] Fig. 4 is an elevational side view of an assembled, but not 
tightened version of the present invention; and 

[0027] Fig. 5 is an end elevational view of the exemplary embodi- 
ment of the ridged portion of the central section illus- 
trated in Fig. 2. 
Detailed Description 



[0028] The illustrative embodiments of the invention described 
below, with developments, are to be regarded only as ex- 
amples and are in no way to be limiting for the protective 
scope of the patent claims. 

[0029] | n the described embodiments, the same reference num- 
bers in the various figures designate like components. 
Each component is therefore not described in detail with 
respect to each of the embodiments. 

[0030] a first embodiment of a grounding element 1 that is con- 
figured is shown in Fig. 1 according to the teachings of 
the present invention and which comprises a first portion 
2 provided with a thread 5, a second portion 3 provided 
with a thread 6, and a central section 4 which connects 
the first portion 2 to the second portion 3. The central 
section 4 comprises a portion 4a with a number of pro- 
jecting ridges 7 and also a disk-shaped portion 4b. The 
side of the disk-shaped portion 4b facing the second por- 
tion 3 forms a first contact surface 8. The side of the 
disk-shaped portion 4b facing the first portion 2 forms a 
second contact surface 9. 

[0031] The grounding element 1 is made from an electrically 
conductive material, for example a metal. It is advanta- 
geous for the material of the grounding element 1 to be 



harder than the material of the structural element in which 
the grounding element 1 is to be mounted. In this way, 
the ridges 7 can cut into the edge surfaces of the mount- 
ing hole and provide reliable electrical contact between 
the grounding element 1 and the structural element. 
[0032] The threads on the first portion 2 and on the second por- 
tion 3 are advantageously a normal right-handed machine 
thread adapted for a nut, for example an M thread or a UN 
thread. It is advantageous for the first portion 2 to have 
the same thread as the fastening elements which are used 
for mounting equipment on the frame, for example M14. 
The second portion 3 should advantageously be provided 
with the same thread as is used for other similar ground- 
ing purposes on the vehicle, for example M10. It is advan- 
tageous for the diameter of the first portion 2 to be 
greater than, or the same as, the diameter of the second 
portion 3. 

[0033] | n terms of manufacture, it is advantageous to manufac- 
ture the grounding element 1 from a solid, circular blank 
so that the grounding element 1 is circular and so that the 
first portion 2, the second portion 3 and the central sec- 
tion 4 are centered along a common central axis, but 
other manufacturing methods and designs are also possi- 



ble. 

[0034] | n the first embodiment, the grounding element 1 is in- 
tended to be mounted in the frame of, for example, a 
heavy-duty vehicle. In this example, the grounding ele- 
ment 1 is manufactured from a relatively high-strength 
steel, so that the ridges 7 can, on the one hand, cut 
through the surface treatment on the frame, and on the 
other hand, deform the mounting hole in the frame. In 
this case, the grounding element 1 is surface-treated 
with, for example, nickel or chromium as corrosion pro- 
tection. 

[0035] The grounding element 1 is mounted in a hole in the 

frame 24 or other supporting structure of the vehicle. As 
the grounding element 1 requires only one hole in order 
to be mounted, it is in most cases possible to use an ex- 
isting hole in the frame 24. If there is no free hole close to 
the place where a grounding point is required, a hole can 
be made in a suitable location. The first portion 2 is posi- 
tioned in the mounting hole and is secured by a nut 22 at 
the opposite side of the frame 24 as illustrated in Fig. 4. 
The nut 22 is tightened with a predetermined torque 
which guarantees that the grounding element 1 is braced 
between the mounting nut and the second contact surface 



9 so that the element 1 is firmly fixed in the frame. It is 
advantageous for this torque to be the same as is used for 
the other fastening elements with the same thread dimen- 
sions, and it is therefore advantageous for the grounding 
element 1 to be dimensioned for this torque. This simpli- 
fies the mounting work and prevents the grounding ele- 
ment 1 from breaking by mistake when being tightened. 
When the nut has been tightened with the predetermined 
torque, the ridges 7 will have deformed the frame in such 
a manner that reliable electrical connection between the 
grounding element 1 and the frame is obtained. A major 
advantage of the grounding element 1 is that it is particu- 
larly suitable for use on surface-treated frames, as the 
ridges 7 cut through the surface treatment and provide 
more certain metallic contact between the grounding ele- 
ment and the frame. The surface treatment may be, for 
example, corrosion treatment and/or paint. Furthermore, 
the embedded ridges 7 prevent the grounding element 1 
from rotating in the mounting hole. 
[0036] The design of the ridges 7 is important for the functioning 
of the grounding element 1. The ridges 7 are dimensioned 
so that they can cut sufficiently into the material in which 
the grounding element 1 is to be mounted. Each ridge 7 is 



advantageously designed with a pointed cross section 
having a sharp top. The length of the base surface can be, 
for example, between half the height and the whole height 
of the ridge, but other shapes which provide good cut- 
ting-in are also possible. With the correct design of the 
ridges 7, the material where a ridge 7 deforms the frame 
will cold flow, which results in a gastight connection be- 
tween the grounding element 1 and the frame. This ren- 
ders corrosion of the connecting surfaces more difficult. 
The connection can of course be protected by a suitable 
anti-rust agent as an extra safeguard. 

[0037] | n this embodiment, the diameter of the widest part of the 
cone is preferably not greater than the cross section of 
the mounting hole. The inclination and the length of the 
cone is adapted to the dimensions and tolerances of the 
mounting hole. The cutting-in of the ridges is also depen- 
dent upon the material of the grounding element 1 and of 
the structural element. 

[0038] As shown in Fig. 4, a grounding terminal 26 is typically 

mounted on the second portion 3 after the grounding ele- 
ment 1 has been mounted in the frame or support struc- 
ture 24. The grounding terminal exemplarily consists of a 
grounding cable mounted, for example, as a ring shoe, 



but the use of other types of terminal connectors are also 
possible. The ring shoe is placed over the second portion 
3 against the contact surface 8 and is secured by a nut 28. 
The grounding terminal will then have two contact sur- 
faces; one between the contact surface 8 and the ring 
shoe, and one between the ring shoe and the second por- 
tion 3 via the nut. 

[0039] As described in the first embodiment, the grounding ele- 
ment comprises the disk-shaped portion 4b. The advan- 
tage of this configuration is that the grounding element 
can be used for mounting structural elements, for exam- 
ple extra beams, brackets or the like, at the same time as 
establishing a grounding point. In this case, the disk- 
shaped portion 4b corresponds to the head on a bolt. It 
must be ensured, however, that the ridges on the ground- 
ing element can cut into the frame in a reliable manner. 
When a grounding element 1 is used for mounting struc- 
tural elements, time is saved at the same time as better 
use can be made of existing holes because the grounding 
element 1 performs both as a fastener and as a reliable 
conductor for grounding purposes. 

[0040] | n a second embodiment of a grounding element, central 
section 4a is straight and axially oriented, as illustrated in 



Figure 2. In this case, the diameter of the central section 
is dimensioned so that it is smaller than the mounting 
hole. The height and length of the ridges 7 are dimen- 
sioned so as to be capable of reliably cutting into the edge 
surfaces of the mounting hole taking into account the tol- 
erances of the mounting hole. The cutting-in is also de- 
pendent on the material of the grounding element and of 
the receiving structural element 24. 
[0041] | n a fj rs t development, or version of that which is illus- 
trated in Fig. 2, the disk-shaped portion 4b consists of a 
mechanical element with an internally threaded hole, 
which is mounted on the grounding element 1. The me- 
chanical element can consist of, for example, a nut or a 
specially designed washer. The mechanical element is 
mounted on the grounding element 1 before the ground- 
ing element 1 is mounted on the structural element. The 
advantage of designing the disk-shaped portion 4b as a 
separate mechanical element is, on the one hand, manu- 
facture-related, and on the other hand, facilitates the 
contact surface 8 being adapted to the terminal connector 
that will be received. This may concern, for example, dif- 
ferent types of surface treatment, different projections 
and different cross sections. The mechanical element can 



be attached to the grounding element 1 by, for example, 
welding, upsetting or simply by a sufficiently great tight- 
ening torque that the threads are tensioned. 

[0042] | n a second development, the contact surface 8 is pro- 
vided with one or a number of projection(s) 10. The pro- 
jections 10 can be designed in a number of different 
ways. The role of the projections 10 is to improve the 
electrical contact between the contact surface and the 
electrical terminal. Moreover, the projections 10 prevent 
the electrical terminal from rotating during mounting. The 
projections 10 should therefore be low and relatively 
sharp so that they can deform the terminal element. There 
should also be many projections so that as many contact 
points as possible are formed. For example, the surface 
can be rough ground. This then produces a number of 
small raised points which facilitate good electrical contact. 
The surface can also be provided with, for example, small 
protuberances or a number of ridges. 

[0043] pig. 4 illustrates an assembled or installed version of the 
invention in which the elongate grounding element 1 is 
shown configured for affecting and facilitating an electri- 
cally grounded connection. The elongate grounding ele- 
ment 1 includes an elongate body having a longitudinal 



axis and at least an externally threaded portion 2,3. The 
threaded portion has an insertible portion 2 configured 
for non-threaded engagement with a support member 24 
when inserted through a provided aperture in the support 
member. Means 4 for enhancing electrically conductive 
contact between the elongate body and the support mem- 
ber is provided and includes elongate ridges 7 radially ex- 
tending off of a central portion of the elongate body. The 
central portion is configured for non-twisting insertion 
into the provided aperture in the support member in a di- 
rection substantially parallel to the longitudinal axis of the 
elongate body. The elongate ridges 7 form an interference 
fit with the support member 24 at a periphery of the pro- 
vided aperture when the assembly is tightened. Details of 
the ridges included on the central portion can be better 
appreciated in the end view of the central portion or sec- 
tion 4 shown in Fig. 5. 
[0044] | n a third embodiment of a grounding element configured 
according to the invention, the element 1 comprises a 
central section 4 that consists of only a truncated cone 4a 
as exemplified in Figure 3. The advantage of such a de- 
sign is that the grounding element 1 can be adapted for a 
number of hole diameters. The grounding element 1 is 



also non-sensitive to hole tolerances. For example, the 
first portion 2 can be threaded with an M14 thread. The 
grounding element is then suitable for mounting in a 15.5 
mm hole. If the greatest cross section of the cone, that is 
to say the diameter of the contact surface 8, is, for exam- 
ple, 24 mm, the grounding element 1 can be mounted in 
all holes between 15 and 20 mm and at the same time en- 
sure reliable electrical contact between the grounding ele- 
ment 1 and the frame which simplifies stock-keeping. 
Conversely, this feature can also be used to prevent a 
grounding element intended for one hole dimension, for 
example 15.5 mm, from being mounted in a hole with an 
incorrect hole dimension, for example 17.5 mm. 
[0045] | n one development, the disk-shaped portion 4b is de- 
signed with at least two parallel surfaces. Advantageously, 
the perimeter edge is designed as a hexagon. The 
perimeter edge can then be used as a grip for a tool, for 
example a combination wrench or socket wrench. Using 
such a tool, it is possible to hold the grounding element 1 
in place if, for any reason, it should start to rotate during 
mounting. Furthermore, the grounding element 1 can be 
removed using this type of tool if it needs to be removed 
and there is no room to knock it out. It is also possible to 



design the cone-shaped central section 4 according to 
Figure 3 with a spanner grip. This can be done on that 
part of the edge of the cone which adjoins the contact 
surface 8. 

[0046] | n another development, the second portion 3 is designed 
with a deformed thread 6. This is done, on the one hand, 
in order to increase the electrical contact between the 
second portion 3 and the mounting nut, and on the other 
hand, in order to increase the friction between the second 
portion 3 and the mounting nut so that the nut cannot vi- 
brate loose. The cross section can be made elliptical, for 
example, or it can be divided up symmetrically with more 
than two sides, for example a slightly triangular shape. 
The cross section can also be undulating with a suitable 
spacing. Another way of increasing the electrical contact 
and the friction is to deform the thread somewhat. For 
example, the threads 6 can be cut transversely to the 
thread direction, or they can be asymmetrical in the 
thread direction. The nut is then located securely without 
a special, self-locking nut having to be used. 

[0047] The invention is not to be regarded as being limited to the 
illustrative embodiments and developments described 
above, but a number of further variants and modifications 



are possible within the scope of the following patent 
claims. For example, the grounding element can be used 
on all types of vehicle and with any type of electrical ap- 
paratus in which an electrical connection between a 
metallic structure and electrical terminals is desirable. 



